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(54) CERAMIC DENTAL RESTORING MATERIAL AND MANUFACTURE THEREOF 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide glass ceramic used to manufacture a ceramic dental restor ing 
material having no problems of cracking and breaking when exterior finish is made by general exterior 
ceramic. 

SOLUTION: In a ceramic dental restoring material using leucite-containing glass ceramic as a base 
material, the glass ceramic contains the following components: 40 to 97 mass % of Si02; 5 to 25 mass 
% of AI202; 5 to 25 mass % of K20; 0 to 25 mass % of Na20; 0 to 20 mass % of CaO; 0 to 8 mass % of 
B203: 0 to 0.5 mass % of P202; and 0 to 3 mass % of F, and the ceramic contains, as an only crystal 
phase, leucite at the total rate of 20 to 45 mass %. In this case, the ceramic has the linear thermal 
expansion factor a(20-500°C) of 12.5x10-6 to 15.5x10-6K-1. 
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* NOTICES * 

•7PO and NCI PI are not responsible £or any 
damages caused by tbe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely, 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ceramic dentistry restoration object which uses a leucite content glass ceramic as a base 
material a glass ceramic as a component Si02 40 - 95 mass %aluminum 203 Five to 25 mass %K20 Five to 
25 mass %Na20 0-25 mass %CaO 0 - 20 mass %B-2 03 0- 8 mass %P205 0- 0.5 mass %F 0- 3 mass % is 
contained. This glass ceramic Leucite is contained at a total rate of 20 - 45 mass % as an only crystal phase, 
and at least 80% of the amount of leucites which can be manufactured exists theoretically in that case. And 
this glass ceramic The restoration object for ceramic dentistries characterized by having the coefficient of 
thermal expansion alpha of the linearity of 12.5xl0-6-15.5xl0-6K-l (20-500 degrees C). 
[Claim 2] A glass ceramic as other components further La 203 0-10 mass %Sb 203 Zero to 10 mass %Li20 
0-10 mass %MgO 0-20 mass %BaO 0-20 mass %SrO 0-20 mass %ZnO 0- 3.5 mass %Ti02 0-30 mass % 
Zr02 0-14 mass %Ce02 Ceramic dentistry restoration object containing 0-30 mass %Sn02 0-30 mass % 
according to claim 1 . 

[Claim 3] A glass ceramic is Si02. 50 - 80 mass %aluminum 203 12 to 25 mass %K20 Seven to 18 mass % 
Na20 0.5-25 mass %CaO Ceramic dentistry restoration object according to claim 1 or 2 which consists of 
0.1 to 2.5 mass%. 

[Claim 4] It is the ceramic dentistry restoration object given [ to claims 1-3 ] in any 1 term with which 
sheathing is carried out with the ceramic for dentistries which has the coefficient of thermal expansion alpha 
of the linearity of 13.5xlO-6-17.0xlO-6K-l (20-500 degrees C), and the coefficient of thermal expansion of 
a base ceramic is chosen from the coefficient of thermal expansion of a sheathing ceramic in that case as 
been the bottom only in 0:5xlO-6-2.5xlO-6K-l. 

[Claim 5] The ceramic dentistry restoration object according to claim 4 whose coefficient of thermal 
expansion alpha of the linearity of a sheathing ceramic (20-500 degrees C) the coefficient of thermal 
expansion alpha of the linearity of a base ceramic (20-500 degrees C) is 13.0x1 0-6-14.0x1 0-6K-1, and is 
1 5.0x1 0-6K-1. 

[Claim 6] In the approach for manufacturing the ceramic dentistry restoration object which uses a leucite 
content glass ceramic given [ to claims 1-5 ] in any 1 term as a base material as a (a) component Si02 40 - 
95 mass %aluminum 203 Five to 25 mass %K20 Five to 25 mass %Na20 0-25 mass %CaO 0 - 20 mass % 
B-2 03 0- 8 mass %P205 0- 0.5 mass %F 0- Start glass or a start glass ceramic is manufactured in the form 
of tiie powder containing 3 mass %, or granulation, (b) The sintered compact of a cylindrical shape or a 
pellet form is manufactured fi-om this powder or granulation, (c) It presses in the form which changes this 
sintered compact into a viscous condition at the temperature of 850-1200 degrees C, and ****s in a dentistry 
restoration object under the pressure of 2-6 bars. The glass ceramic which contains leucite at a total rate of 
20 - 45 mass % as an only crystal phase by this is made to form. It is the manufacture approach of the 
ceramic dentistry restoration object characterized by this glass ceramic having the coefficient of thermal 
expansion alpha of the linearity of 12.5x1 0-6-1 5.5x1 0-6K-1 (20-500 degrees C) by at least 80% of the 
amount of leucites which can be manufactured existing theoretically in that case. 

[Claim 7] As other components, La 203 0-10 mass %Sb 203 Zero to 10 mass %Li20 0-10 mass %MgO 0- 
20 mass %BaO 0-20 mass %SrO 0-20 mass %ZnO 0- 3.5 mass %Ti02 0-30 mass %Zr02 0-14 mass % 
Ce02 0-30 mass %Sn02 The approach according to claim 6 of using the start glass or the start glass 
ceramic containing 0-30 mass %. 

[Claim 8] The following: Si02 50 - 80 mass %aluminum 203 12 to 25 mass %K20 Seven to 18 mass % 
Na20 0.5-25 mass %CaO The approach according to claim 6 or 7 of using the start glass or the start glass 
ceramic which consists of 0.1 to 2.5 mass %. 

[Claim 9] The approach given [ to claims 6-8 ] in any 1 term pressed in the form which changes a sintered 
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compact into a condition viscous at the temperature of 900-1050 degrees C, and ****s in a dentistry 
restoration object under the pressure of 3-5 bars. 

[Claim 10] The approach given [ to claims 6-9 ] in any 1 term which carries out sheathing of the dentistry 
restoration object with the ceramic for dentistries which has the coefficient of thermal expansion alpha of 
the linearity of 13.5xl0-6-17.0xl0-6K-l (20-500 degrees C), and chooses the coefficient of thermal 
expansion of a base ceramic from the coefficient of thermal expansion of a sheathing ceramic in that case as 
been the bottom only in 0.5x10-6 to 2.5x10-6. 

[Claim 1 1] The approach according to claim 10 of carrying out sheathing of the base ceramic which has the 
coefficient of thermal expansion alpha of the linearity of 13.0xlO-6-14.0xlO-6K-l (20-500 degrees C) with 
the sheathing ceramic which has the coefficient of thermal expansion of the linearity of 15.0x1 0-6K-1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001]' 

[Field of the Invention] Especially this invention relates to the ceramic dentistry restoration object which is 
characterized by being obtained by pressing the ceramic ingredient for dentistries by this invention in the 
form which ****s in a dentistry restoration object in the viscous condition and which uses a leucite content 
glass ceramic as a base material. 
[0002] 

[Description of the Prior Art] a dentistry restoration object, for example, a prosthesis, a crown, a partial 
veneer crown, the bridge, an inlay, an out rhe, and sexual intercourse a facet, a bridge abutment structure, 
especially the root-of-tooth structure, etc. are manufactured from the metal alloy which mainly uses noble 
metals as a base material. In many cases, since these are aesthetic, sheathing of them is carried out with a 
ceramic, it is the range which is visible to especially an eye, and the appearance which ****s for a natural 
gear tooth as much as possible is given to a restoration object. 

[0003] The sheathing ceramic must conform to the ingredient of a basic frame very carefiiUy in the melting 
point and a coefficient of thermal expansion (WAK). In the case of a metal ceramic system, WAK of a 
ceramic is usually chosen so that it may be slightly less than WAK of a metal basic material. In this case, the 
tensile stress in a sheathing ceramic is checked, and ****** is instead guided, consequently in case it is 
baking and cooling, crack initiation is avoided in the case of the load by the subsequent temperature change. 
Generally the sheathing ceramic ciorrently adjusted based on compatibility comparatively good quite from 
before for the dental alloy with main high golden content has WAKalpha (20-500 degrees C) of the linearity 
of abbreviation 12.5x10-6- abbreviation 16.5xlO-6K-L Such a ceramic ingredient is indicated by EP No. 
0478937. The sheathing ceramic of these criteria often used by practice has WAKalpha (20-500 degrees C) 
of 15.0x1 0-6K-1. 

[0004] As an altemative of a metal ceramic dentistry restoration object, the perfect ceramic system is used 
increasingly. In this case, as a base ingredient, a glass ceramic is mainly used. A glass ceramic means the 
ingredient with which at least one crystal phase distributes and exists in the glass phase. A glass ceramic is 
obtained by presenting the controlled partial crystallization process with amorphous start glass. 
[0005] For example, the dentistry restoration object of a perfect ceramic which becomes US-A4 and No. 
798,536 from the glass ceramic which uses a feldspar as a base material is indicated, and this is doing 45 
mass % content of leucite at least as a crystal phase in this case. In this case, the product for dentistries is 
fabricated with a slip technique (slip technology), and, subsequently it sinters. 

[0006] In order to manufacture the dentistry restoration object of a perfect ceramic, especially when it 
changed the suitable ceramic ingredient for dentistries into a viscous condition under a hot operation and a 
pressure and pressed in the suitable form for a dentistry restoration object, the advantageous thing became 
clear. The product for dentistries manufactured from such an ingredient and this ingredient is also often 
called a press-forming ceramic with a dentistry technique. This technique and a press-forming fiimace 
suitable for this reason are indicated by EP 023 1 773 ANo. 1 . 

[0007] The glass ceramic for dentistries processible as a press-forming ceramic is indicated by DE4423793C 
No. 1, and this contains leucite and at least one sort of another crystal phases. 

[0008] The glass ceramic for dentistries processible as a press-forming ceramic is indicated by DE4423794C 
No. 1, and this contains Zr02 and at least one £inother crystal phase as a crystal phase. 
[0009] The glass ceramic for dentistries processible as a press-forming ceramic is indicated by DE 
19647793 ANo. 1, and this contains lithium bisilicate £is a maiii crystal phase. 

[0010] the well-known glass ceramic which uses leucite as a base material and is used as a press-forming 
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ceramic by practice - usually - about - 14x10-6- about 20 - it should be possible to combine with the 
usual sheathing ceramic which has WAKalpha (20-500 degrees C) in the range of xlO-6K-l, therefore has 
low WAK. 

[001 1] However, in practice, even if it adjusts a coefficient of thermal expansion similarly by combining 
manufacture of the dentistry restoration object of a perfect ceramic with the sheathing ceramic used in a 
metal ceramic system as these well-known glass ceramic frame ingredients, it has become clear that a 
problem arises. For example, the high percent defective by crack formation is observed in the case of a 
sheathing activity. The load of a temperature change leads to the defective by formation and breakage of the 
further crack, so that it cannot be admitted. In the case of baking of the multiple times which are furthermore 
needed by practice in many cases, the drift to the comparatively high value of WAK of a glass ceramic base 
is observed, and this promotes formation and breakage of a crack again. 
[0012] 

[Problem(s) to be Solved by the Invention] Therefore, in case sheathing of the technical problem of this 
invention is carried out with the sheathing ceramic of common use, it is offering the glass ceramic for 
manufacturing the ceramic dentistry restoration object which the aforementioned problem's does not 
produce. 
[0013] 

[Means for Solving the Problem] When using a leucite content glass ceramic for an unexpected thing as a 
basic material in a ceramic dentistry restoration object, it becomes clear that the aforementioned problem 
does not arise. This ceramic as a component the description Si02 Five to 40 - 95 mass %aluminum203 25 
mass %K20 Five to 25 mass %Na20 0-25 mass %CaO 0 - 20 mass %B-2 03 0- 8 mass %P205 0- 0.5 mass 
%F 0- Contain 3 mass % and this ceramic contains leucite at a total rate of 20 - 45 mass % as an only crystal 
phase. It is that at least 80% of the amoimt of leucites which can be manufactured exists theoretically, and 
this ceramic has the coefficient of thermal expansion alpha of the linearity of 12.5xlO-6-15.5xlO-6K-l (20- 
500 degrees C) in that case. 

[0014] Therefore, the object of this invention is a ceramic dentistry restoration object which uses as a base 
material the leucite content glass ceramic characterized above. 

[0015] The object of this invention is the manufacture approach of the ceramic dentistry restoration object 
which uses a leucite content glass ceramic as a base material which presses further the glass ceramic 
characterized above in the form which ****ed in the dentistry restoration object in the viscous condition. 
[0016] In order to avoid crack formation and the breakage on subsequent in the case of the dentistry 
restoration object of a perfect ceramic, this invention is based on unexpected recognition of being 
advantageous, to the situation which was proved in the case of the metal ceramic system, when WAK of a 
base ceramic is low chosen from WAK of a sheathing ceramic. In the case of a leucite content glass 
ceramic, WAK is dependent on the content of leucite, in that case, a pure glass phase has WAKalpha (20- 
500 degrees C) of abbreviation 10xlO-6K-l, and the pure leucite of ****** has WAKalpha (20-500 degrees 
C) of abbreviation 20xlO-6K-l. Leucite and K [AlSi 206] can be made to form into start glass by 
crystallization when start glass contains components aluminum [ Si02 and ] 203 and K20. 
[0017] As a component the glass ceramic whose intention it has in order to manufacture the ceramic 
dentistry restoration object by this invention Si02 40 - 95 mass %aluminum 203 Five to 25 mass %K20 
Five to 25 mass %Na20 0-25 mass %CaO 0 - 20 mass %B-2 03 0- 8 mass %P205 0- 0.5 mass %F 0- 3 
mass % is contained. 

[0018] This glass ceramic as other components La 203 0-10 mass %Sb 203 Zero to 10 mass %Li20 0-10 
mass %MgO 0-20 mass %BaO 0-20 mass %SrO 0-20 mass %ZnO 0- 3.5 mass %Ti02 0-30 mass %Zr02 0- 
14 mass %Ce02 0-30 mass %Sn02 0 - 30 mass % may be contained. 

[0019] This glass ceramic is Si02 advantageously. 50 - 80 mass %aluminum 203 12 to 25 mass %K20 
Seven to 18 mass %Na20 0.5-25 mass %CaO It consists of 0.1 to 2.5 mass %. 

[0020] It is guaranteed that the glass ceramic processed into the product for dentistries contains leucite at a 
total rate of 20 - 45 mass % as an only crystal phase, as a result this ceramic has the coefficient of thermal 
expansion alpha of the linearity of 12.5x10-6-15. 5xlO-6K-l (20-500 degrees C) with this presentation. In 
this case, at least 80% of the amount of leucites which can be manufactured exists in a glass ceramic 
theoretically. It is guaranteed that still more nearly thermal subsequent processing, for example, change of 
leucite content especially substantial in the case of giving of a sheathing ceramic, does not arise by 
formation of an almost quantitive leucite phase, as a result the drift of WAK of the base glass ceramic to a 
higher WAK value does not appear. Advantageously, the glass ceramic contains leucite 35 - 40 mass %, and 
this is theoretically formed to at least 90% of the amount which can be manufactured in that case, therefore 
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this ingredient has WAKalpha (20-500 degrees C) of 13.0xlO-6-14.0xlO-6K~l. 

[0021] With such an ingredient, the base glass ceramic object for dentistries from which the WAK does not 
change to a higher value lower than the usual sheathing ingredient for dentistries can also be manufactured 
appropriately. 

[0022] Therefore, the ceramic dentistry restoration object by this invention is advantageously suitable 
because of sheathing in the customary sheathing ceramic for dentistries which has the coefficient of thermal 
expansion alpha of the linearity of 13.5x1 0-6-1 7.0x1 0-6K-1 (20-500 degrees C). in this case, WAK of a 
base glass ceramic — the thing of a sheathing ceramic — 0.5x1 0-6-2,5x1 0-6K-1 — advantageous — about 1.5 
— it chooses so that only xlO-6K-l may become low. the coefficient of thermal expansion alpha of the 
linearity of a base ceramic (20-500 degrees C) — 13.0xlO-6-14.0xlO-6K-l — it is — and the coefficient of 
thermal expansion alpha of a sheathing ceramic (20-500 degrees C) — about 15.0 — especially a ceramic 
dentistry restoration object that is xlO-6K-l is advantageous. 

[0023] The approach for manufacture of the ceramic dentistry restoration object by this invention which 
uses a leucite content glass ceramic as a base material as a (a) component Si02 40 - 95 mass %aluminum 
203 Five to 25 mass %K20 Five to 25 mass %Na20 0-25 mass %CaO 0 - 20 mass %B-2 03 0- 8 mass % 
P205 0 - 0.5 mass %F 0- Start glass or a start glass ceramic is manufactured in the form of the powder 
containing 3 mass %, or granulation, (b) It presses in the form which manufactures the sintered compact of a 
cylindrical shape or a pellet form from this powder or granulation, and chemges (c) this sintered compact 
into a viscous condition at the temperature of 850-1200 degrees C, and ****s in a dentistry restoration 
object under the pressure of 2-6 bars. By this The glass ceramic which contains leucite at a total rate of 20 - 
45 mass % as an only crystal phase is made to form. It carries out by the approach characterized by for at 
least 80% of the amount of leucites which can be manufactured existing theoretically, and this glass ceramic 
having the coefficient of thermal expansion alpha of the linearity of 12. 5x10-6-15. 5xlO-6K-l (20-500 
degrees C) in that case. 

[0024] At a process process (a), the aforementioned component is mixed and fused, and it is made glass, 
and, subsequently glass melt is fritted underwater. In a request, as other components La 203 0-10 mass %Sb 
203 Zero to 10 mass %Li20 0-10 mass %MgO 0-20 mass %BaO 0-20 mass %SrO 0-20 mass %ZnO 0- 3.5 
mass %Ti02 0-30 mass %ZrO20-14 mass %Ce02 0-30 mass %Sn02 0-30 mass % can be added. Start 
glass is Si02 advantageously. 50 - 80 mass %aluminum 203 12 to 25 mass %K20 Seven to 18 mass % 
Na20 0.5-25 mass %CaO It consists of 0.1 to 2.5 mass %. 

[0025] a grain size fixed [ grinding farther the glass powder obtained by fritting ] — it can classify in 100 
micrometers adveintageously. In order to attain the very high homogeneity of this gleiss, the process of 
melting, fritting, grinding, and a classification is repeatable two or more times. Start glass does not usually 
have the leucite phase yet after this process. However, partial crystallization can perform conversion to a 
start glass ceramic in the case of processing of the after that to the precursor or intermediate product for 
actual manufacture of for example, the product for dentistries by thermal processing of some after that. Start 
glass or a start glass ceramic may exist as granulation. 

[0026] In a process process (b), the sintered compact of a cylindrical shape or a pellet form is manufactured 
from tiie powder or granulation of start glass or a start glass ceramic. For this reason, an ingredient is 
pressed in the Plastic solid which ****s imder the pressxure of 40-200 bars, and rear-spring-supporter 
sintering is carried out at the temperature of 750-950 degrees C at the time amount for 1 - 5 minutes. Sizing 
of the sintered compact is advantageously carried out about the application as a press-forming ceramic as 
circular press rough ** which has the diameter of 10-12mm, and a dimension with a height of 8-12mm. 
[0027] At a process process (c), the sintered compact to a shaping ceramic dentistry restoration object is 
processed with the press in a viscous condition. In this case, crystallization of a leucite phase performs 
conversion of the after that to a glass cereunic. Processing is substantiedly performed [ EP / 0231 773 ANo. 1 ] 
all over the approach of a publication, and a press-forming furnace. The embedding to the self-hardenability 
refractoriness invetment of marketing of the wax pattem which has wax pattern formation and sprue, and the 
technique of the usually of clearance of the wax by heating perform manufacture of the mold first needed for 
a dentistry restoration object. The sintered compact which consists of the start glass or the start glass 
ceramic which has the sprue which introduced the mold into the press-forming fiimace, ****ed and 
determined the dimension is equipped, and this sintered compact is changed into a viscous condition at the 
temperature of 950-1200 degrees C, and it presses into a mold by the pressure of 2-6 bars. At least 80% of 
crystallization of the amovint of leucites which can be manufactured is theoretically performed at this 
process, and, subsequently this exists in a glass ceramic at a total rate of 20 - 45 mass % as an only crystal 
phase. A glass ceramic has the coefficient of thermal expansion alpha of the linearity of 12.5x1 0-6- 15.5x1 0- 
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6K-1 (20-500 degrees C) by this. The glass ceramic by this invention can be easily changed into a viscous 
condition at the temperature of 900-1050 degrees C, and can be pressed by the pressure of 3-5 bars. A press 
process is usually ended after the time amoimt for 20 minutes. Subsequent processing or subsequent finish- 
machining which the fabricated ceramic dentistry restoration object exists, and is subsequently needed by 
the case after cooling, mold release, and clearance of a sprue slag is performed. Sheathing in flie ceramic for 
dentistries which has WAK of 13.5xlO-6-17.0xlO-6K-l is mentioned to especially this, and in this case, 
advantageously, only 0.5x10-6-2. 5xlO-6K-l chooses WAK of a base ceramic fi-om WAK of a sheathing 
ceramic so that low [ abbreviation 1.5xlO-6K-l ]. 

[0028] The ceramic dentistry restoration object by this invention being mechanical or all demands that are 
especially imposed to such a product about an optical property are satisfied advantageously. By 
modification of the component of the glass ceramic in the aforementioned range, an optical property, for 
example, a color tone, a translucency, and opacity can be affected especially. 

[0029] However, it is processible into the product for dentistries fabricated by the approach with the ideal 
glass ceramic by this invention by other techniques with the result in which tfiis ceramic ****s even case 
[ that it is suitable for processing as a press-forming ceramic ]. Such processing techniques are the mold of 
the configuration grant in a slip technique and sintering, and glass melt, a mold press and sintering, casting 
to a raw cast or sintering, and consecutive mechanical configuration grant. Crystallization of leucite is 
performed at a sintering process or a refining process in these cases. 
[0030] 

[Example] A component given in the 1st one to nine or less-example table is mixed to homogeneity as 
powder, and it fiises at the temperature of 1550-1600 degrees C, and is made a glass fiit, and fiitting of this 
melt is carried out in chilled water. The obtained glass powder is ground in a ball mill, and it classifies in the 
grain size of 100 micrometers. It is processed into the sinteresd compact of a dimension with a diameter [ of 
1 1 .9mm ], and a height of 1 0mm by pressing glass powder by 1 00 bars, and carrying out rear-spring- 
supporter sintering at 850 degrees C at the time amount for 1 minute. Subsequently, all over the press- 
forming fiimace of an EP [ 0231 773 ANo. 1 ] publication, this sintered compact was processed into the glass 
ceramic Plastic solid (specimen) within 1 minute by the press pressure of 3-5 bars. The 1st table shows 
WAK of the press temperature Tp and the obtained glass ceramic about the presentation of each time. WAK 
of a glass ceramic is 12.5x1 0-6-1 5.5x1 0-6K-1. 
[0031] 

[A table 1] 
IRIS: 



No. 


mm [nfi%] 


[•CI 


WAK a 

(20-500*0 
10"* K'*3 


Si02 






NaaO 


LI2O 


B2O3 


CaO 






P 


1. 


e5.3 


15. 7 


14. 7 


0.9 




0. 9 


1.6 






0.9 


1090 


12.5 


2. 


65.0 


15.6 


14.7 


0.9 


0.4 


0. 9 


1.6 






0.9 


1060 


14.3 


3, 


64. 8 


16. 5 


15. 3 


1.9 


0.5 




0.7 




0.2 


0. 1 


1150 


15.4 


4 . 


56. 5 


20. 0 


11.2 


10.5 




1.0 


0. 1 


0. 7 






900 


15.5 


5. 


58. S 


21.5 


10.4 


9.4 






0.1 








1100 


15.3 


6. 


58.1 


22.0 


9.4 


10.4 






0.1 








1050 


14 .0 


7. 


57.8 


22 .2 


8.9 


11 .0 






0.1 








1020 


13:1 


8 . 


59.6 


22.2 


9,5 


8.6 






0. 1 








1160 


13.0 


9. 


59.4 


21 .6 


10.4 


8.5 






0,1 








1120 


15.3 



[0032] The sintered compact which has the presentation of a publication in 7 ten examples is processed into 
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the Plastic solid for dentistries (crown) at different press temperature as aforementioned. Then, according to 

directions of a manufacturer, sheathing of this crown was carried out with the commercial sheathing ceramic 

(Duceragold (R), product made from Ducera). For the trial of temperature-change stability, this crown was 

put into the water of a room temperature, and was quenched from the boiling molten bath after each baking 

(a total of five baking), (deltaT=80 degree C), and crack formation was investigated. The 2nd table shows a 

difference with WAK for the sheathing ceramic after one - five baking depending on modification of WAK 

of the Plastic solid for dentistries after the press process which is in 13. 1x10-6-13. 8xlO-6K-l depending on 

press temperature, and WAK (to high value) of a sheathing ceramic. Furthermore, the 2nd table shows the 

number of the crowns which the defect produced on the number of the crowns investigated in each 

temperature-change trial, and that occasion. The result of a temperature-change trial of deltaWAK range 

0.5-2.5x1 0-6K-1 is advantageous. 
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aB2g 





WAK a^2d-S00*C) 

[loV^l 

It) 








1040 


13.0 


0,9 - 2,4 


10 


\ 


990 


13.3 


0,6 - 2,1 


10 


0 


940 


13. 7 


0,2 - 1,7 


10 


8 


990 


13. 3 


2,6 


3 


3 

(1 ElBOfiimSfe*) 



J±«Bt« : 1 5-9(0 WAK a 
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(37) (S*^] 



S i O, 4 0~9 5Wa% 

A 1.0, 5~2 5Ma% 

K.O 5~2 5®a% 

Na.o o-~2 5mm.% 

C a O 0 — 20 mfi% 
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0 — 2 oas% 
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5-2 5SS% 
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5— 2 5aM% 
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F 
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CaO 


0 — 2 o®a% 
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0— 3Wfi% 
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0-1 omm% 
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Sb,03 


0—1 OWfi% 
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A 1 ,03 


12-2 bmm% 
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5 X 1 0-"-- 
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^y ^^LXi^m^n^^L^^cDtfy::^^^ ^ y^lit. M 
4 X 1 0-'*-*^2 0 X 1 O^^K-^OOJEH^C^-SW 
AKa(,o- soor 5^Wbr*50. Se-3TfgCiWAK^ 

X$>^^^X^^^ 

CO 0 1 1 ] o*^L/Sifl&-c«. ^^-fe^ 5 ^<Dtif*4<^ 

ntLx. ^^jv-^z^ ^ y pm(^c:i6i^x{^m$ti^^m 
^y X y ^ Lm.^^^'±^^L^^^m&mw&L^w^ 
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F 0- snmvo 

^2 0-4 5SS%O^SiJ^T^$WU. ^Of^. {Mi&a^ 20 
CCiSit nJtfe Aj: a ffisacD^^ j^j: < i 4> 8 0 % 7&i#fiE U . 
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CaO 
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65.3 
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0.9 
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0.9 
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12. 5 


2. 
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14.7 


0.9 


0.4 


Q. 9 


1.6 






0.9 
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14.3 


3. 
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15. 3 


1.9 


0.5 




0.7 




0 .2 


0.1 


1150 


15.4 


4 . 


56.5 
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11. 2 
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1. 0 


0. 1 


0. 7 
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21 ,5 
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9.4 






0 . 1 
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6- 
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9.4 
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0.1 
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14 .0 
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0 . 1 
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13.0 
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10 


1 


990 
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10 


0 


940 


13 . 7 


0.2 - 1,7 


10 


8 
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2.6 
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